Brunswick, so the empirical work will not depend on such a strong assumption about how typical Joe or Welsford is. Rather, the validity of the empirical work will depend on the existence of a universal, well-defined central tendency to human preferences, a general consensus that manifests in what we call "the" standard of living SOL. Equation (1.1) expresses the essential relationship between migration and relative SOL, and so we construct our aggregate measure of SOL from equation (1.1).
Construction of the aggregate measure follows the development in Douglas (1997) .
Assuming sufficient regularity of preferences and of pre-migration SOL among the residents of Nova Scotia, (and a sufficiently large population of Nova Scotia so that the law of large numbers applies), we can multiply the numerator and denominator of the right hand side of (1. 
Because (1.4) and (2) independently express the same SOL differential, it seems reasonable to combine them. Furthermore, we can reduce or eliminate much of the noise contained in expressions (1.4) and (2) by looking at the net flow. Subtracting (2) where K NB,NS is a constant, and R NB,NS is a Taylor series remainder, attributable mostly to asymmetries in moving costs and sensitivity to SOL in alternative provinces (see Douglas 1997, appendix) .
In general, therefore, the cross-migration measure
can be calculated between any provinces A and B. Consequently,
yields a mathematical relationship between population flows and SOL difference. Ignoring R AB as small and assuming K AB to be constant across province-pairs,
which establishes the desired equivalence between relative SOL and the measurable μ AB .
How much of the SOL difference, μ AB , arises from differences in income, and how much arises from differences in QOL, (i.e., amenities uncorrelated with income)? Previous researchers have attempted to identify these two components of locational attractiveness using regression methods. Greenwood et al. (1991) used net migration data to estimate a regression of the form Porell (1982) , for example, added a long list of variables such as weather that measure the amenities offered by each locale, and calculated the income equivalent dollar value of each.
Unlike the dependent variable in these previous studies, the pairwise cross-migration measure μ AB is derived from explicit assumptions about the relationship between interprovincial migration flow and relative SOL. Given this methodological advance, we use the more refined measure μ AB to estimate a similar regression equation:
where λ A and λ B are the QOL in provinces A and B. Given the estimated QOL vector 
II. Data and Estimation
The data set consists of migration flows among the 10 Canadian provinces each year for twenty years, 1976-95, and per capita personal income for each province for each year.
Migration data are from the Total Migration Series from Statistics Canada, as calculated from census figures and Family Allowance accounts. These data are evaluated by Vanderkamp and Grant (1988) . The migration numbers are broken down into five age groups: 0-17 years of age, 18-24, 25-44, 45-64 , and 65+. However, because results for the people less than 18 years old are essentially identical to those for their parents in the 25-44 age group, we do not report them here.
Real per capita income is calculated from income and provincial price index data provided by Statistics Canada. 3 There is one observation per year per unique pair of provinces, for a total of
The dependent variable in Greenwood et al. (1991) is equivalent to μ AB in (3), but with the crossmigration defined as between province A and a region called "everywhere else." It requires stronger regularity assumptions, such as global transitivity of province preferences and that all provinces are small so that "everywhere else" is the same for everyone, and it uses less sample information than the pairwise cross-migration measure μ AB .
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Each observation contains the net cross-migration flow μ ABt for year t, calculated according to equation (3) from the cross-flows between A and B and their populations. It also contains the relative incomes, and a set of 10 discrete variables d jt where
That is, d jt is equal to -1 if the dependent variable μ ABt is the net outflow from province j to B, equal to 1 if μ ABt is the net inflow measure from province A to j, and zero if j is neither A nor B.
(Note that each discrete variable d jt is equal to one or minus one in (n-1) observations every year, and equal to zero for the other (n-1)(n-2)/2 observations for that year.) The coefficient of the discrete variable d jt is therefore the fixed effect attributable to province j, and can be interpreted as the estimated relative QOL λ j in province j.
It is probably unreasonable to expect relative QOL to be constant over the entire period 1976-95, so we allow the QOL coefficients λ i to change periodically. We accomplish this by subdividing the twenty-year period into τ sub-periods, and estimating a different set of λ's for each sub-period. We ran regressions using τ = 1, 2, 4, 5, and 10 (all of which are divisors of 20, so as to use all observations). The value of τ determines how often λ changes, ranging from remaining constant (i.e., τ =1), to changing every 2 years (τ=10). Thus, the regression equation is
To identify the coefficients and force them to center around zero, we impose τ independent restrictions ∑ j=1 10 λ js = 0, one for each period s = 1, . . . τ, and estimate using restricted least squares. The resulting set of 10τ quality-of-life estimates λ js , can be interpreted as the deviation, during period s, of the QOL in province j from the national average.
To choose a value of τ, we used the Akaike Information Criterion and Amemiya's Prediction
Criterion, since allowing λ to vary more often through time is tantamount to adding time dummy variables. Tests based on these criteria in general indicate that perceived relative QOL in Canadian provinces is quite volatile for younger groups, and becomes markedly less so as the 7 population ages. Specifically, for age groups 0-17, 18-24, and 25-44 the criteria favor the model in which QOL stays constant for 2-year blocks (τ=10), though the 5-year block model (τ = 4)
fares nearly as well. For older groups, however, the 2-year change model (τ=10) performs the worst, which indicates more stable preferences for those over 45. Migration patterns of 45-64 year olds indicate constant relative QOL for 4-year or 5-year blocks, while 5-year and 10-year blocks provide the best fit for the oldest group (age 65+). Because 5-year blocks (τ = 4) perform well across age groups, for uniformity the empirical results reported below concentrate on model (5) with τ=4, with some reference to other results where pertinent.
Using equation (5), the predicted standard of living in province A in year t (which falls within time block s), relative to the mean SOL for all provinces in time block s, is
To obtain the compensating differential for province A relative to the national average in year t, set the left-hand-side of (6) equal to zero and solve for relative income
which is province A's compensating differential in terms of percentage difference from the average. 4 By the same token, the "actual differential" income measure
is the percentage difference of province A's actual per capita income from the national average.
A necessary condition for equilibrium is that the compensating differential equal the actual differential, RY* = RY for all provinces.
III. Empirical Results
The coefficient estimates from estimation of equation (5), and the associated compensating differentials calculated from those estimates, appear in tables 1a and 1b. Note that the income coefficient γ (restricted to remain constant throughout the full 20-year time period), appears at the bottom of the column below the QOL estimates λ. A positive λ is indicates that the utility-value of province i's amenities (i.e., its QOL) in period s exceeds the national average (normalized to zero); a negative λ is indicates below-average QOL. The t statistics in the second column indicate whether or not the difference is statistically significant. The third column of Table 1 contains the   4 Using the approximation ∆ln(x) ≈ %∆ x.
8 actual differential RY calculated from equation (8). The compensating differential RY* calculated from equation (7) appears in the fourth column, and the fifth column contains its standard error calculated from a linearization of equation (7). Tables 1a and 1b show that the influence of per capita income on perceived SOL, γ, is positive and significant for all working-age groups. However, there is a marked variation over the life cycle. Most dramatically, γ declines monotonically with age, remaining positive and significant but declining in value to zero for the over-65 age group. This makes sense, as retirees generally acquire most of their income from savings, and hence their standard of living does not depend on the general income level within a province. It also suggests that the value of γ is determined principally by earned money income, rather than the effect of missing variables that are positively correlated with income, such as provincial and municipal parks, landscaping programs, sewer systems, highways. As the importance of provincial income in the individual's utility function declines to zero, the very concept of compensating differential becomes poorly defined, which explains the enormous std(RY*) for retirees.
Tables 1a and 1b also indicate that as the explanatory power of income declines with age, so does the overall explanatory power of the regression, as R 2 declines from a respectable .36 for 18-24 year olds to .15 for retirees. A high R 2 means that migration decisions are well explained by fixed amenity differences among the provinces and economic opportunity; conversely, a low R 2
indicates that migration is driven primarily by individual-specific factors such as family and job tenure. It makes sense that R 2 should decline with increasing age, since individual-specific factors intensify through the life-cycle as people accumulate location-specific human capital in family, job, and community relationships over time.
As mentioned above, much of the SOL literature has started with the assumption that the system of regions is continuously in equilibrium in Rosen's sense. Other authors have assumed that the system is usually out of equilibrium. (The validity of the estimators that we use in this paper depends on the assumption that the system is near, but not quite at, equilibrium.) There are few tests in the literature, however, for the validity of this assumption. Douglas (1997) derived two tests for the existence of equilibrium based on rank correlation statistics, finding that the U.S.
was substantially out of equilibrium during the period 1975-80.
We use a slightly different approach in this paper. Equilibrium in Rosen's sense occurs only if each province's actual income differential RY equals its compensating differential RY*.
Disequilibrium might occur when an economic, amenity, or preference shock occurs in the presence of migrational impediments or friction. There are many sources of friction in the migration system, including moving costs, poor information flows about opportunities, and location-specific human capital such as friendships, knowledge about school systems, business relationships, and so on. The more friction, the farther the system may stray from equilibrium and the lower the correlation between RY and RY*.
The cross-sectional sample correlation coefficient between RY and RY*, reported in table 2, measures the extent to which equilibrium in Rosen's sense exists at different times and for the different age groups. Correlations are generally high, which supports the assumption that the system is near equilibrium throughout the period and across age groups. The relatively low correlations shown for 1975-80 in table 2, however, suggest that the disequilibrium in the U.S.
observed by Douglas (1997) during that period of high energy prices, economic dislocation, and inflation, affected Canada as well.
Presumably younger people have accumulated the least migrational friction, so one might expect the highest correlation between RY and RY* to appear in this age group. This expectation is supported by the high correlations shown in table 2 for young adults, age 25-44. On the other hand, the 18-24 age group's correlations are quite volatile, perhaps because many in this age bracket are in school, many have not yet settled in earnest into the pursuit of income, and the distinct youth culture may give rise to its own set of rapidly changing preference criteria for QOL. The 45-64 age bracket, entrenched in the community and heavily encumbered (or fortified, depending on how you look at it) with location-specific human capital, shows lower correlations and hence greater evidence of disequilibrium. The elderly appear to be the farthest from equilibrium, again probably because the average income level does not affect them much. Table 3 explores the question of equilibrium from another angle, summarizing the outcome of t tests on the null hypothesis H 0 : RY = RY*, which is a necessary condition for equilibrium.
These tests used the standard error and relative income data from table 1a and 1b, at a 5% significance level. Consistent with the previous observations, tables 3 and 4 indicate that the system was farthest from equilibrium in 1976-80, when H 0 was rejected for all but three provinces for the 18-24 and 25-44 age groups, and all but four provinces for 45-64 year olds. In most of these cases, actual income is lower than the equilibrium level (RY<RY*), but in two cases (BC and ALB) actual income was in fact higher. In those years, in fact, Alberta boasted above average levels of both income and QOL for 18-44 year olds, and British Columbia offered the same pair of advantages to those 45 years of age and over. By 1985, however, the system was nearer to equilibrium, with RY=RY* for seven or eight provinces for each age bracket.
In general, in tables 3 and 4 the 18-24 year old group rejects the null most often, while the 25-44's have the fewest rejections, and hence appear to have been nearest equilibrium of the age cohorts. There are relatively few cases in which the overall SOL is significantly above average, RY>RY*, but British Columbia is consistently above average, and Nova Scotia and Alberta are also quite good. Of these, Nova Scotia is especially impressive because it achieves high levels of SOL in spite of a relatively low income level. British Columbia's high SOL, on the other hand, appears to be the result of a high income level rather than a high QOL. Alberta from middle to high-ranking over the same period.
The generation gap is much smaller (or at least the eldest group is no longer a consistent outlier) in table 6, which ranks provinces according to the standard of living, SOL. In general,
the SOL rankings of all groups are similar to the elders' QOL rankings. (This result may indicate that a lack of good income data for the elderly, rather than a lack of responsiveness to income-correlated amenities, is the reason for explains the low γ for the 65+ group.) Except for a lapse among the younger cohorts in 1981-5, British Columbia ranks the best across age groups and time periods, although Nova Scotia also consistently ranks well. Alberta also has a high perceived SOL, especially among the youngest and oldest cohorts. Low income levels reduce the SOL rankings of the maritime provinces (other than Nova Scotia) below their QOL rankings.
Newfoundland's position at the very bottom of the SOL rankings is challenged only by the central plains provinces of Saskatchewan and Manitoba.
IV. Summary and Conclusions
The standard of living varies across regions because the levels of income and amenities varies. As utility-maximizing agents optimally locate, incomes adjust and standards of living equalize, but not without friction. In equilibrium, all regions have the same standard of living, which means that in equilibrium the inverse of a region's relative income measures the relative value of amenities accurately. However, because incomes, amenities, and preferences change, and frictions prevent standard-of-living equivalence from occurring at every point in time, actual relative income is often not an accurate indicator of amenity levels.
This paper discusses the design of a regression to identify the income and amenity (QOL) components of the standard of living (SOL). We conclude that the best measure of relative SOL levels is the net cross-migration flow rate between pairs of provinces μ AB , and therefore advocate its use as the dependent variable in the regression. Following the theory developed in Douglas and Wall (1993) and Douglas (1997) , we argue that the numerator of this regressand should be the net flow of migrants between the two regions, while its denominator should be the product of their populations.
Finally, using the cross-migration specification on data for Canadian interprovincial migration from 1976 to 1995, we estimate amenity levels and compensating differentials for Canadian provinces in four five-year periods, separately for each of four age groups. These results generally accord well with common sense and expectations. We also use the model to rank the amenities and the overall standard of living of the provinces, finding consistently high living standards (SOL) in British Columbia, Alberta, and Nova Scotia, while the highest consistent amenity (QOL) levels are observed in the maritime provinces. 
